Penile amputation is an uncommon condition that requires immediate surgical replantation. Routine standardized procedures for dealing with this medical condition do not exist. We describe a case of complete guillotine-type glans penis amputation and review the relevant literature. We performed urethral end-to-end approximation and glanular anastomosis and then applied hyperbaric oxygen therapy postoperatively. We obtained very good cosmetic and functional results.
FIG. 1. (A)
Circumcision has a rare but definitive risk of complications, such as penile amputation, penile denudation, and buried penis [1, 2] . We report a rare circumcision complication, glans penis amputation, and its management by use of a primary reattachment technique and hyperbaric oxygen (HBO) therapy.
CASE REPORT
A 7-year-old boy was admitted to the hospital with a guillotine-type pyramidal amputation of the distal one-third of the glans penis distal to the corona of the glans penis (Fig. 1) . The prepuce was also excised completely. The circumcision had been done in an outpatient clinic by a person who was neither a urologist nor a surgeon and who had inadvertently caught the glans in the clamp, which resulted in glans penis amputation. The glans penis had been stored in sterile saline solution until reaching our hospital after 1 hour, and the reconstruction was performed within 2 hours of the amputation.
The cut surfaces were cleaned with sterile saline and swabbed with povidone-iodine. The urethra was stented with an 8 Fr urethral catheter from the external urethral meatus through the proximal urethra. It was hard to see the proximal part of the intact urethral mucosa to dissect and make anastomotic sutures in the glans penis. Therefore, we just approximated the separated parts of the urethral mucosal surfaces over a urethral catheter. Then the amputated part of the glans penis and the proximal glans penis were anastomosed with intermittent 4/0 Vicryl. The proximal penile skin and mucosa of the glans penis were approximated with intermittent 4/0 Vicryl to complete the circumcision (Fig. 2) . No tourniquet was applied to the radix penis during the operation for bleeding control. The glans was pale pink in the first day after the operation. In our opinion, this was an early sign of blood perfusion of the glans penis. Care was taken postoperatively to immobilize the anastomosis. We did not need to place a cystostomy catheter.
On the second postoperative day, edema and some eggplant discoloration were seen at the distal part of the anastomosis. Because of this insufficient oxygenation of tissue, HBO therapy was started immediately and was continued until the 20th postoperative day. We gave cefuroxime axetil 500 mg tb during the postoperative period for 10 days. On the 7th postoperative day, partial necrosis developed over the glans penis near the frenulum (Fig. 3) . On the 12th day the necrotic crust was debrided superficially and on the 14th day the urethral stent was removed. The glans gained vitality progressively and had healed completely by week 4. The patient voided with a good stream (Fig. 4) . No urethral fistula or stricture developed at the anastomotic site. After 2 months, there was no meatal stenosis, voiding was normal, and the cosmetic and functional results were still excellent.
DISCUSSION
Complications are unavoidable during circumcision performed owing to religious beliefs under poor surgical conditions in Islamic countries. The complication rate for newborn circumcision is 0.2% to 3% [3] . Bleeding and wound infection are the most frequently reported minor complications. Penile adhesions and removal of too much or too little skin are other complications that can occur [4] . The most serious circumcision complications are urethral injury and removal of part of the glans or part or all of the penile shaft [1, 5] . There are several penile amputation reports but only a few glans amputation reports in the literature. Partial glans removal has been reported to occur with the use of clamp techniques. In the circumcision technique widely used in Turkey, the foreskin is pulled and clamped just distal to the tip of the glans and is excised between the glans and the clamp. The operator then sutures the distal cut edge of the penile skin and the mucosal cut edge of the inner prepuce. With this technique, amputation can occur if the operator inadvertently catches the glans in the clamp, as in our case.
The level of amputation is very critical in managing penile amputation. If the amputation occurs at the shaft of the penis, microvascular replantation is recommended [6] ; however, there are some case reports of successful replantation of a completely amputated penis by use of a macrosurgical technique [7] . If partial glans amputation occurs, the excised tissue should be preserved and immediately sutured back to the penis [4] and microscopic repair is unnecessary. When repair is performed within 8 hours after the injury, the penis heals nicely in most cases [4] . We reconstructed the amputated glans by means of macroscopic surgery because it was not possible to dissect the vascular structures for microsurgical anastomosis. It is preferable to replant distal glanular amputations as a composite graft, as in our case [1] .
Anastomotic urethroplasty generally is inappropriate in the glans penis because excision and spatulated reanastomosis of even the shortest penile urethra will incur at least 1 cm of urethral shortening, which is sufficient to cause ventral chordee [8] . We aimed to achieve a maximal cosmetic result with minimal tissue loss initially. Instead of urethral shortening, we accepted the risk of urethral stricture or fistula development and management of these problems. The goal of our technique was to position the amputated part of the glans on the proximal part of the glans over a urethral catheter and to try to keep the graft immobilized with dressings. This regenerative procedure relies on reepithelialization of the urethra once the lumen has been restored. This technique tends to be the most successful with little spongiofibrosis, where reepithelialization can occur on a virgin bed [8] .
Shin reported a microvascular anastomosis of penile shaft after penile amputation that led to tissue necrosis after the operation and eventual penoplasty [9] . Oxygen plays an important role in the physiology of wound healing.
HBO can raise tissue oxygen tensions to levels at which the wound can be expected to heal. HBO therapy is a treatment in which a patient breathes 100% oxygen in a pressurized environment of at least 1.4 atmospheres. Compromised skin grafts and flaps can be treated by HBO. HBO therapy also increases angioneogenesis and stimulates fibroblast proliferation [10] . We used HBO therapy in the present case to increase circulation and oxygen levels in order to obtain better wound healing.
In summary, multiple complications can occur after circumcision, ranging from the insignificant to the tragic. Virtually all of these complications are preventable with only a modicum of care. Unfortunately, most such complications occur at the hands of inexperienced operators who are neither urologists nor surgeons.
Although it is not possible to arrive at a conclusion from only one case, this penile reattachment technique seemed successful. We attribute the successful healing to passive blood diffusion from the proximal penis to the amputated glans and angioneogenesis and the wound healing effects of HBO therapy.
